This prospective, pre-and postevaluation of a worksite cardiovascular health management program consisted of employee education, measurement of cardiovascular risk factors, and onsite individual counseling for all employees, along with follow up screening for high risk participants. Of 1,099 employees (16.4 % of those eligible) who participated in the initial screening, 596 (54.2%) were classified as high risk. A total of 167 (28.0%) high risk participants completed the 6 month follow up screening. Most high risk participants in the 6 month follow up screening reported they had increased their exercise (64.7%), improved their diet (71.3%), and visited a physician (61.7%). A minority of the participants (16.8%) began new cardiovascular medications, and 2.4 % were diagnosed with diabetes. In addition, there were statistically significant decreases in the percentages of participants with elevated systolic blood pressure, diastolic blood pressure, low density lipoprotein cholesterol, and total cholesterol to high density lipoprotein ratio.
Almost all (99.7%) of the 909 participants (82.7% of all participants) who completed the satisfaction survey were satisfied or very satisfied with the overall program. Screening in the workplace can identify individuals at high risk for cardiovascular disease. In this study, more than half of the participants were classified as high risk. Most high risk individuals who attended the 6 month follow up screening had improved their cardiovascular health, but attrition remains a challenge for worksite programs. C ardiovascular disease remains the primary cause of illness related death in North America (Hunink, 1997; McGovern, 1996) . Thus, the American Heart Association (AHA) recommends periodic measurement of blood pressure and serum lipids, promotion of lifestyle changes, and treatment with antihypertensive and cholesterol lowering drugs if necessary to reduce the morbidity and mortality caused by cardiovascular diseases (Grundy, 1997) . The worksite provides access to the majority of individuals between ages 18 and 65, along with an opportunity for screening, intervention, and follow up (Haselhorst, 1991) . Furthermore, employers who pay for health care insurance have a vested interest in maintaining the cardiovascular wellness of their employees 200 I) .
This article describes the program evaluation of a pilot cardiovascular health management program conducted at two worksite locations of Lucent Technologies, Health programs targeted to a group at high risk for a specific disease are more likely than general programs to be financially worthwhile to employers. Health promotion programs must be sustained for periods of months or years to demonstrate risk reductions among employees and even longer to show cost effectiveness. The challenge is to reduce attrition and sustain these benefits over the periods of years necessary to fully reap the benefits of improving cardiovascular health. a major employer in the United States. The Lucent-Takes-Heart program is a worksite cardiovascular risk factor screening and counseling program. Its major goal is to reduce the number of cardiovascular risk factors among high risk participants.
METHODS

Program Description
This was a prospective, pre-and postevaluation of a worksite cardiovascular health management program consisting of employee education, worksite screening for cardiovascular risk factors (e.g., blood pressure, blood lipid levels, blood glucose levels), on-site counseling, and follow up. All employees were given the opportunity to attend the worksite screening and education programs. Follow up was provided for participants identified as high risk.
Lucent Technologies staff, in considering their health plans, analyzed and prioritized employee risk factors and health issues. The analyses identified cardiovascular disease as one of the most prevalent illnesses and one of the most common reasons for employee health resource use. As a result, Lucent and Merck & Co., Inc. staff collaborated in designing the Lucent -Takes-Heart cardiovascular health management program. Lucent staff financed the scheduling, screening, counseling, laboratory services, and educational materials, while Merck staff provided consultation related to program design and evaluation. Lucent health services personnel (i.e., the medical director and health promotion nurse) coordinated the delivery of the program and, in some cases, conducted the follow up education.
Program Implementation
The pilot program was implemented at two Lucent sites: Reading, Pennsylvania and Columbus, Ohio. Prior to the initial worksite screening, employees were made aware of the cardiovascular management program through the company's normal communication channels (e.g., email, newsletter, fliers) and by a worksite health fair. The Lucent-Takes-Heart Health Questionnaire (i.e., a questionnaire in which client information is recorded in 366 separate sections completed by the client and health care professional) and information describing the program were distributed to all employees at each worksite location approximately 2 weeks prior to the day of screening. A list of the questionnaires and decision charts used in the program is provided in Table 1 .
Employees were encouraged to complete the questionnaire and to call the 800 number provided on one of the designated days to schedule a screening appointment. During this call, the employee was asked to bring a letter size, preaddressed envelope. With the employee's written consent, a copy of the screening results could be mailed to the employee's physician. To ensure client confidentiality, a third party vendor collected and analyzed the data.
Immediately after screening, the results were provided to the employee in conjunction with individual counseling from a health educator. The counseling included explanation of the results and recommendations for changes in lifestyle to reduce the risks of cardiovascular disease. The health educator, who was a health care professional employed by a third party vendor, recorded the number of demographic and behavioral risk factors, blood pressure, laboratory values for blood lipids and blood glucose, and whether the participant was classified as high risk.
The health educator determined the client's risk category and recommended courses of action by consulting decision charts developed for the program. Risk category was determined by consulting a chart (Smith, 2001) , which also contained precise criteria for referring participants to their physicians. A form letter with the participant's laboratory results was sent to each participant's physician.
The Lipid Profile/ Blood Glucose Consultation Decision Chart (Table 2 ) provided recommended courses of action for each lipid value risk factor category (Smith, 2001) . Similarly, the Blood Pressure Consultation Decision Chart (Table 3 ) provided recommended courses of action for each category of blood pressure measurement (Muntner, 2001 Decision algorithms were based on the Joint National Committee on Prevention, Detection, Evaluation, and 
Program Elements
Element Description
Lucent-Iakes-Heart health questionnaire Questionnaire to record demographic and behavioral risk factors (completed by client) and blood lipid, glucose, and blood pressure (completed by health care professional) atinitial worksite screening.
Criteria for definition of high risk/criteria Criteria for defining "high risk" or for referral based on blood lipids, blood for physician referral at initial screening glucose, blood pressure, and presence of risk factors.
Physician letter
Form letter to client's physician stating client's screening results and cardiovascular risk category.
Lipid profile/blood glucose consultation Chart providing recommended course of action for each category of laboratory decision chart and demographic or behavioral risk factor.
Blood pressure consultation decision chart Chart providing recommended course of action for each category of systolic and diastolic blood pressure. (Grundy, 1997; Smith, 2001) . All participants were encouraged to access the company health promotion website for further information about weight management, physical activity, smoking cessation, and other health topics, and were provided with brochures and other educational materials. A fitness vendor and the Mayo Clinic website (offering paid access to cardiovascular health information) provided other health education materials. High risk participants were encouraged to participate in a high risk follow up program consisting of a follow up call by a health educator at 3 months and a rescreening of measures at 6 months and completion of the Lucent-Takes-Heart follow up questionnaire.
After the counseling session, all participants were asked to complete a program satisfaction survey. A copy of the participants' results was mailed to their physician.
Several weeks after the initial screening, participants at the Reading location were also offered two worksite group educational programs presented by a nutritionist and a cardiologist. Approximately 3 months after the initial screening, high risk participants received a follow up telephone call from a health educator to inquire whether they had made any lifestyle changes, seen a physician about their lipid test results, and whether they were taking any medications. Responses were documented on the Lucent-Takes-Heart follow up questionnaire.
Approximately 6 months after the initial screening, high risk participants were sent a follow up letter requesting they schedule another appointment for screening and individual counseling. At the follow up screening, health educators determined whether there were positive changes in the lipid profile and again encouraged appropriate lifestyle changes. Participants whose screening results indicated they were still at high risk were again referred to their physician. Any changes in lifestyle behavior and visits to the doctor were documented and a copy of the participants' laboratory results was mailed to their physician. After completion of the program, aggregate reports were provided to each location.
SAMPLE
Participation in the baseline screening was open to all active Lucent employees (N = 6,701) at the two sites. Participation was voluntary. Participants identified as high risk for cardiovascular disease at the baseline screening were included in the follow up screening. No other measures were taken to improve participation rates.
MEASURES
A set of evaluation criteria and specific goals were defined in advance. The evaluation criteria were partici- pant-satisfaction, knowledge, behavior, risk factor reduction, and physician follow up. The specific goals were: • 90% of participants will express satisfaction with the program, as determined by the program satisfaction survey.
• 90% of participants will understand their risk factors for heart disease, as determined by the program satisfaction survey.
• 50% of participants in the high risk category either will increase exercise or improve their diet, as determined by self report at the 3 month and 6 month follow up.
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• A significant reduction in the proportion of the high risk participants with clinical or laboratory risk factors, as determined at the 6 month rescreening.
• 50% of those referred to their physician will visit their physician within 4 months, as determined by self report at 6 month follow up.
ANALYSIS
Statistical tests were used to compare the two study sites and to compare high risk participants who followed up with those who did not. Fisher's exact test was used to test the statistical significance of between-group differences in participation rates and for baseline variables.
The Mantel-Haenszel test for trend was applied to between group differences in the number of coronary heart disease risk factors. McNemar's test was applied to baseline to follow up differences in proportions of participants at high risk for each risk factor.
PROGRAM OUTCOMES
Program Participants
Of the 6,701 employees at the two sites, 1,099 (16.4%) participated in the initial worksite screenings. The demographic and cardiovascular risk factors of participants in the initial screening are presented in Table 4 . No statistically significant difference was found between the two sites in rates of participation in the initial screening. Five hundred ninety-six participants were classified as high risk. Of these, 167 (28.0%) completed the 6 AUGUST 2002, VOL. 50, NO.8 month follow up. Baseline demographic and risk factor data were available for 152 of the 167 high risk participants who completed the 6 month follow up.
High Risk Participants
At the initial screening, the mean age of the (152) high risk participants who eventually completed the 6 month follow up was 46.7 years (SD = 9.3); 28.9% reported monitoring their diet, 39.5% were exercising, 15.8% were taking antihypertensive (10.1%) or cholesterol-lowering drugs (5.7%), and 63.5% reported one or more cardiovascular risk factors. High risk participants in the 6 month follow up differed between the two sites-26.3% (105 of 399 individuals) at the Columbus site and 39.0% (62 of 159 individuals) at the Reading site participated in the follow up screening (p < .01).
Testing was conducted for differences between those who did and did not attend the follow up screening. The researchers also tested for differences in age, gender, current health behaviors (e.g., monitoring diet, exercise, taking antihypertensive or cholesterol-lowering drugs), and number of cardiovascular risk factors reported by the participant at the initial screening. More of those who attended the follow up screenings at both sites were exercising (40.8%, compared to 29.7% of those who did not attend; p = 0.024). This was more evident at the Colum-370 bus site (43.2% versus 29.9%; p = 0.025) than at the Reading site (36.7% versus 29.1%; NS). No other statistically significant differences were found at either site between individuals who did and did not attend the follow up screenings. The blood glucose and lipid levels may include nonfasting values resulting from differences in scheduling times between screenings.
Demographics and Cardiovascular Risk Factors for the Study Population at Initial Screening
Six Month Follow Up
Of the 167 high risk participants in the 6 month follow up screening 108 (64.7%) reported they increased their exercise, 119 (71.3%) improved their diet, and 103 (61.7%) visited a physician for follow up. A minority (16.8%) of clients began new cardiovascular medications, and 2.4% were diagnosed with diabetes. Changes in the prevalence of cardiovascular risk factors at the 6 month follow up screening are presented in Table 5 . Statistically significant decreases were found in the percentages of participants with elevated systolic blood pressure, diastolic blood pressure, LDL-C, and TCIHDL ratio. The number of participants with any of the listed risk factors decreased from 88.0% to 59.3%. The percentage of participants with elevated blood glucose apparently increased.
Participant Satisfaction
Almost all of the 909 employees (82.7% of all participants) who completed the satisfaction survey were satisfied or very satisfied with the program: 96.5% were satisfied or very satisfied with the educational material; at least 98% were satisfied or very satisfied with the ease of scheduling and the counseling; and at least 99% were satisfied or very satisfied with site accessibility, staff courtesy and professionalism, program organization, and the overall program. In addition, 99.3% of respondents reported they understood the risk factors for cardiovascular disease and the results of their tests, 34.1% reported they were at risk of heart disease, 97.1% were planning lifestyle changes, and 99.9% would recommend the program.
DISCUSSION
The trend among major U.S. employers in the 1990s was toward health programs targeted to a high risk group with a specific disease (Pelletier, 1999) . These health programs are more likely than general programs to generate a return on investment because they focus on a high risk group that incurs a disproportionate share of health care and productivity costs.
Cardiovascular disease imposes one of the highest burdens in direct and indirect costs on employers (Guico-Pabia, 2001) . In this pilot study, all previously determined evaluation criteria were met or exceeded among those participating in the satisfaction surveyor follow up screening. In particular, there were statistically significant decreases in the clinical or laboratory risk factors among high risk participants in the 6 month follow up, including systolic and diastolic blood pressure, LDL-C, and TCIHDL ratio. The apparent increase in the percent of participants with elevated blood glucose is most likely due to the differences in scheduling times between screenings and possible inclusion of nonfasting values. 
HDL -C=high density lipoprotein cholesterol; LDL-C=lowdensity lipoprotein cholesterol; TC =total cholesterol
A comparison of the baseline demographic and behavioral characteristics of high risk attendees and nonattendees in the 6 month follow up indicated there were no statistically significant differences in diet or other factors except for exercise (at baseline 41% of subsequent attendees at the follow up screening were exercising compared to 30% of nonattendees). Therefore, it is conceivable that nonattendees in the 6 month follow up were less likely than attendees to have improved their frequency of exercise. However, in worksite health promotion programs in general, the health of an employee is not consistently associated with participation in the program (Grosch, 1998) .
Some differences were observed in results between the two worksites. In particular, participation in the follow up program was greater at the Reading site (39% of high risk participants at the Reading site attended the follow up screening, compared to 26.3% at the Columbus site). While no cause and effect relationship can be proven, this difference in participation might be attributable to the worksite group cardiovascular health educational sessions held after the baseline screening at the Reading but not the Columbus site.
Reviews of trials of client education programs have shown that group sessions can be effective in improving client knowledge and behavior. Whereas other forms of education, in particular, printed client educational materials, are often ineffective when used alone (MuIlen, 1985 , Roter, 1998 .
The low participation rate is a limitation of the studyonly 16.4% of employees attended the initial worksite screenings, and only 28.0% of individuals classified as high risk attended the 6 month follow up. The results showed 64.7% of high risk participants who were followed up at 6 months increased their exercise and 71.3% improved their diet. However, these values would correspond to only AUGUST 2002, VOL. 50, NO.8 18.1% and 20.0%, respectively, of the entire cohort of high risk participants if none of the nonattendees at the 6 month follow up had improved their diet or exercise.
Not all attendees returned a completed satisfaction survey (17.3% did not). Also, in the unlikely event that all of the nonrespondents were dissatisfied with the program and did not understand their risk factors for heart disease, satisfaction and understanding of risk factors would be about 81%. This is still a reasonably high percentage, but below the 90% standard set prior to the study.
Despite methodological limitations in many of the worksite cardiovascular risk management programs, most indicate favorable clinical and cost outcomes (Grosch, 1998; Pelletier, 1997) . Providing opportunities for individualized counseling for high risk individuals within the context of a comprehensive program appears to be critical to the effectiveness of a worksite intervention. The expected benefits of worksite health programs targeted to high risk groups include improved employee productivity, reductions in health care costs, and an overall return on investment (Ozminkowski, 1999) .
Reducing the number of risk factors is likely to improve employee productivity because these two variables are inversely related (Burton, 1999) . Health promotion programs must be sustained for periods of months or years to demonstrate risk reductions among employees, and longer to demonstrate cost effectiveness (Pelletier, 1997) .
CONCLUSION
The pilot program succeeded in identifying approximately half of participating employees as high risk, and resulted in significant reductions in participants' risk factors in the 6 month study period. However, this program reflects the experiences of one company whose results may not generalize to other types of companies with dif-ferent cultures, environments, and demographics of employees. The future challenge is to extend these benefits companywide, improve participation rates, and sustain them throughout the periods of years necessary to reap fully the benefits of improving cardiovascular health.
